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Outcomes of Wake-Up Stroke in the Mechanical
Thrombectomy Era

Patis Chunhachatrachai, MD*, Professor Pornpatr A. Dharmasaroja, MD**

*Warinchamrab Hospital, Ubon Ratchathani 34190 Thailand

**Department of Internal Medicine, Faculty of Medicine, Thammasat University, Pathumthani 12120
Thailand

Abstract

A substantial portion of stroke patients wake up with stroke, and they are likely excluded
from intravenous alteplase treatment due to unknown time of onset. Currently, mechanical
thrombectomy (MT) is approved to treat selected patients with large vessel occlusion (LVO)
within 24 hours. This may change outcomes in these patients.

Objective: The aim of the study was to evaluate the causes and outcomes in patients
with non-wake-up stroke compared to wake-up stroke.

Methods: Patients with acute ischemic stroke during September, 2022 to March, 2023
were studied. All patients were investigated and treated according to the standard stroke
protocol in the certified stroke unit. Causes and outcomes were compared in patients between
non-wake-up and wake-up stroke.

Results: A total of 693 patients were included, with 138 patients (19.9%) presenting as
wake-up stroke. The etiologies of stroke were nonsignificantly different between non-wake-
up and wake-up stroke. MT was performed in 18% of patients in each group. Intravenous
alteplase alone was given to 14.2% of patients with non-wake-up stroke, but none in the
wake-up group. Favorable outcome at 3 months revealed a nonsignificant difference (non-
wake-up: 54% vs wake-up:55%, p=0.83). A slightly higher death rate (6.8% vs 2.2%, p=0.037)
and symptomatic intracerebral hemorrhage (5.4% vs 1.4%, p=0.188) were found in patients
with non-wake-up compared to wake-up stroke.

Conclusion: In the MT era, the rate of favorable outcome in wake-up stroke patients
did not significantly differ from that observed in non-wake-up stroke cases, despite none

of the wake-up stroke patients being treated with intravenous alteplase alone.

Keywords: stroke, wake-up, thrombolysis, mechanical thrombectomy (J Thai Stroke Soc.
2025;24(2): 5-13)
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Introduction
Wake-up
approximately 20% (14-24%) of all ischemic

stroke accounts for

strokes."”® A large proportion of wake-up
strokes occur in the second part of the night,
according to the interaction between circadian
fluctuation and the sleep-wake cycle.? The
circadian pattern of blood pressure, characterized
by a mid-morning peak, and concurrent morning
hypercoagulability may explain the increased
risk of acute ischemic stroke in the morning.* °
A study also reported that new atrial fibrillation
was diagnosed 3-times more frequently in
patients with wake-up stroke than in non-wake
up stroke patients.”

Acute reperfusion therapy, especially
intravenous thrombolysis, depends on time window
from stroke onset to the treatment. Intravenous
alteplase is recommended to treat eligible patients
with acute ischemic stroke within 4.5 hours.
The earlier the treatment begins, the higher the
chance of having favorable outcome. However, a
substantial portion of patients did not know the
time of stroke onset, particularly in wake-up
stroke, which represents around one-fifth of all
ischemic strokes.”” DWI (diffusion-weighted
imaging) -FLAIR (fluid-attenuated inversion
recovery) mismatch has been applied to identify
patients with recent stroke onset who may be
eligible for intravenous thrombolytic treatment,
especially in those with wake-up stroke.” The
EXTEND trial included patients who woke up
with stroke within 9 hours from the midpoint
of sleep, using computed tomography (CT) or
magnetic resonance imaging (MRI) core/perfusion
mismatch to choose patients for intravenous
alteplase.® The American Stroke Association
recommends to treat patients with intravenous
alteplase in those who awaken with stroke within

4.5 hours of symptom recognition and have

DWI-FLAIR mismatch by the MRI, with a
class Ila recommendation.® While the European
Stroke Organization, besides using DWI-FLAIR
mismatch as a guide to select those who will benefit
from intravenous alteplase, suggests that CT or
MRI core/perfusion mismatch within 9 hours
from the midpoint of sleep can be used to
select eligible patients for whom mechanical
thrombectomy is not indicated or not planned, to be
treated with intravenous alteplase, with moderate
quality of evidence and stroke recommendation.’
In Thailand, due to limitation of resources, only
a small portion of patients with wake-up stroke
are treated with intravenous alteplase

After publication of the DAWN and
DEFUSES trials, mechanical thrombectomy is
recommended to treat selected patients with acute
ischemic stroke from acute large vessel occlusion
(LVO) within 6 to 16 hours of last known well.’
This provides a significant improvement of the
outcomes for eligible patients after mechanical
thrombectomy (MT) (modified Rankin Scale
(mRS) score 0-2; 45-49% (MT) versus 13-17%
(medical treatment alone)).”” " The timeframe
covers most wake-up stroke cases. Our
hypothesis was that after MT was introduced into
clinical practice, the outcomes of patients with
wake-up and non-wake-up stroke would not
differ significantly. The purpose of the study was
to evaluate the baseline characteristics, causes
and the outcomes of patients with non-wake-up

stroke compared to those with wake-up stroke.

Methods

Patients with acute ischemic stroke who
were treated during September, 2022 to March, 2023
were studied. All patients were investigated and
treated according to the standard stroke protocol
in the certified stroke unit. Wake-up stroke was

defined in patients who woke up with stroke

J Thai Stroke Soc. Volume 24 (2), 2025 | 7
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symptoms. All patients had non-contrast CT.
Multiphase computed tomography angiography
(CTA) brain was performed to evaluate the status
of major arteries and assess collateralization in
all patients with the last known well within
16 hours and a National Institute of Health
Stroke Scale (NIHSS) score of at least 6 and a
Field Assessment Stroke Triage for Emergency
Destination (FAST-ED) scale score of at least 4.
FAST-ED scale was developed to identify large
vessel occlusion strokes; with a higher score,
there is a higher likelihood of having large vessel
occlusion.” The Alberta Stroke Program Early
CT score (ASPECTS) was used to assess early
ischemic changes in brain parenchyma supplied
by the MCA territory, with a score of 0-10; the
higher the score, the less early ischemic changes.
For patients who had stroke onset between 6-24
hours and an NIHSS score of at least 6, computed
tomography perfusion (CTP) was performed to
evaluate the volume of infarct core and penumbra.
They were eligible for mechanical thrombectomy
if they had a small infarct core and a significant
volume of penumbra per DAWN or DEFUSE3
inclusion criteria.” "

Data on baseline characteristics, stroke
severity, causes of stroke, ASPECT score, treatment
and stroke outcomes were collected. Causes of
stroke were classified by TOAST (Trial of ORG
10172 in Acute Stroke Treatment); large-artery
atherosclerosis (LAA), small-artery occlusion
(SAO), stroke of other determined cause (OC), or
stroke of undetermined cause (UND). Outcomes
of interest were assessed by the Modified Rankin
Scale (MRS) at 3 months after stroke onset.
Favorable outcomes were defined as having MRS
0-1. Symptomatic intracerebral hemorrhage was
defined according to ECASS study criteria; i.e. if
there was intracerebral hemorrhage and there had

subsequently been neurological deterioration with

an increase in NIHSS score at least 4 from baseline.
Baseline characteristics and the outcomes of the
patients were compared between non-wake-
up and wake-up stroke using chi-square test
(for dichotomous data) and student t-test (for
continuous variables). The research protocol was
approved by the Human Ethic Committee of
Thammasat University no. 1, Faculty of Medicine
(Project No: MTU-EC-IM-0-014/66).

Results

There were 693 patients treated during
the study period. One hundred and thirty-eight
patients woke up with stroke symptoms, accounting
for 19.9% of all ischemic strokes. [Table 1]
represented baseline characteristics of the patients.
The mean age was 65 years and the mean NIHSS
score was 8.79. Small artery occlusion (43%) was
the most common stroke subtype in the study.
Patients with wake-up stroke had a slightly
lower proportion of bedridden individuals and
independence in their previous status, and less
diabetes mellitus compared to those with non-
wake-up stroke in our study. For other baseline
characteristics and the causes of stroke, there was
a nonsignificant difference between non-wake-up
versus wake-up stroke; such as atrial fibrillation
(20.6% vs 22.5%), LAA (26.1% vs 21%), CE (26.1%
Vs 22.5%).

J Thai Stroke Soc. Volume 24 (2), 2025



Table 1. Baseline characteristics in patients with non wake-up and wake-up stroke

Non-wake-up

Wake-up stroke

Baseline Characteristics p-value
stroke N=555 N=138

Mean age (years) 64.49 67.49 0.678
Male sex n (%) 307 (55.3%) 69 (50%) 0.262
Mean NIHSS* 8.89 8.37 0.539
NIHSS*
- 0-5 267 (48%) 75 (54%)
->6 288 (52%) 63 (46%) 0.190
Previous Status n

-Independent (mRS" 0-1) 488 (87.9%) 115 (83.3%)

-Walk with instruments/dependent 49 (8.8%) 22 (15.9%) 0.016

- Bedridden 18 (3.2%) 1(0.7%)
Hypertension n (%) 320 (57.7%) 77 (55.8%) 0.809
Diabetes mellitus n (%) 212 (38.2%) 40 (29%) 0.044
Hyperlipidemia n (%) 262 (47.2%) 66 (47.8%) 0.896
Coronary artery disease n (%) 55 (9.9%) 15 (10.9%) 0.738
History of ischemic stroke n (%) 90 (16.2%) 22 (15.9%) 0.938
Old intracerebral hemorrhage 14 (2.5%) 2 (1.4%) 0.452
History of transient ischemic attack n (%) 7 (1.3%) 2 (1.4%) 0.863
Atrial fibrillation n (%) 114 (20.6%) 31 (22.5%) 0.788
Smoking n (%) 52 (9.4%) 16 (11.6%) 0.432
Valvular heart diseases n (%) 7 (1.3%) 1(0.7%) 0.597
Alcohol drinking n (%) 42 (7.6%) 12 (8.7%) 0.658
Stroke Subtypes n (%)
- LAA* 145 (26.1%) 29 (21%)
- SAO® 232 (41.8%) 68 (49.3%)
- CE' 145 (26.1%) 31 (22.5%)
- UNDY 21 (3.8%) 4 (2.9%)
- 0C* 12 (2.2%) 6 (4.3%) 0.482
Mean ASPECTs'" scores 8.36 8.31 0.098

J Thai Stroke Soc. Volume 24 (2), 2025

9



10 ‘ J Thai Stroke Soc. Volume 24 (2), 2025

Location of large vessel occlusion n (%)
- Internal carotid artery

- M1 segment of MCA+#

- M2 segment of MCA%#

- M8 segment of MCA%#

- Basilar artery

- Others: vertebral artery, anterior cerebral

artery

50/180 (28%)
70/180 (39%)

21/180 (12%)

11 (6%)

2(1%)

5/37 (14%)
18/37 (49%)

4/37 (11%)

1/180 (0.6%) -

2/37 (5%)

1/37 (3%) 0.805

(*NIHSS = National Institute of Health Stroke Scale, 'mRS = modified Rankin Scale, ‘Large-artery
atherosclerosis (LAA), Ssmall artery occlusion (SAO), "Cardioembolism (CE), {Undetermined
cause (UND), **Other defined cause (OC), ™ ASPECT = Alberta Stroke Program Early CT Score,

*MCA= middle cerebral artery)

For patients who came to the hospital
within 24 hours from last known well (LKW),
mean time from LKW-to-door was longer in
wake-up stroke (339 minutes vs 721 minutes,
p-value < 0.001). In patients with wake-up stroke,
who had significant deficit and would have been
eligible for intravenous thrombolysis except for
the time window (80/138 patients), less than half
of the patients (46.3%, 37/80 patients) came to
the hospital within 4.5 hours after waking up.

CTA was performed in all patients with
acute ischemic stroke who came within 16 hours
of LKW and had NIHSS of at least 6 and FAST-
ED score of at least 4; with a total number of
CTAs of 180 in non-wake-up stroke and 37 in

wake-up stroke cases. CTA revealed large vessel

occlusion in 86% (155/180) and 81% (30/37) of
patients with non-wake-up and wake-up stroke,
respectively. Intravenous alteplase alone was
given to 79 patients with non-wake-up stroke
(14.2%), but none in the wake-up stroke group
received intravenous alteplase alone. MT was
performed in 17.8% (99/555) of non-wake-up
stroke patients, of which 57 patients received a
combination of intravenous alteplase and MT.
Twenty-five patients (18.1%) with wake-up
stroke had MT. Although there was a significant
difference in the treatment between non-wake-up
and wake-up groups, the proportion of favorable
outcome (mRS 0-1) at 3 months was comparable

(54.1% vs 55.1%, p-value= 0.83). [Table 2, Figure 1]

Figure 1. Distribution of modified Rankin Scale scores at 3 months in non-wake-up and wake-up

stroke
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Table 2. Outcomes of the patients with non-wake-up and wake-up stroke

Non-wake-up

Wake-up stroke

Outcomes stroke N=555 N=138 p-value

Favorable outcome at 3 months n (%) 300 (54.1%) 76 (55.1%) 0.83
Mean mRS at 3 months 2.1 1.79 0.017
Complication during admission n (%) 172 (31.1%) 31 (22.6%) 0.051
Death within 3 months n (%) 38 (6.8%) 3(2.2%) 0.037
Hemorrhagic transformation n (%)

- Asymptomatic 42 (7.5%) 8 (5.7%) 0.188

- Symptomatic 30 (5.4%) 2 (1.4%)
Hemorrhagic transformation
classification n(%)

- Hemorrhagic infarct typel 14 (2.5%) 4(2.8%)

- Hemorrhagic infarct type2 24 (4.3%) 3(2.2%)

- Parenchymal hematoma typel 15 (2.7%) 1(0.7%)

- Parenchymal hematoma type2 18 (3.2%) 2 (1.4%) 0.51
Recurrent stroke in 3 months n (%) 20 (5%) 5(4.2%) 0.738

The rate of symptomatic hemorrhagic
transformation was higher in the non-wake-
up stroke group (5.4% vs 1.4%, p-value=0.188).
Death rate at 3 months was significantly higher
in the non-wake-up stroke group (6.8% vs 2.2%,
p-value=0.037).

Discussion

The prevalence of wake-up stroke in our
study (20%) was comparable to previous studies.
Early morning stroke risk is raised due to circadian
change in several vascular risk factors.” The last
sleep cycles contain more rapid eye movement
(REM) sleep, which is a state of autonomic
instability toward sympathetic influences and is
characterized by a transient increase in muscular
tone and bursts of sympathetic activity. This may

explain the morning peak of vascular events.” ®

A prospective study in 356 patients with acute
ischemic stroke, of which 82 (23%) were wake-
up stroke, reported an association between newly
diagnosed atrial fibrillation and wake-up stroke
compared to non-wake-up stroke (OR 3.6,
95%CI 1.2-7.7, p-value=0.019).° However, a large
population-based study in 1,854 ischemic stroke
patients did not find a significant difference in
vascular risk factors, including atrial fibrillation
between non-wake-up stroke (1,581 patients)
and wake-up stroke (273 patients)." A recently
published meta-analysis, which included 29 studies
(12,790 patients), examined the relationship
between the incidence of atrial fibrillation,
circadian fluctuation in blood pressure, and
oxygen desaturation, and wake-up stroke. Only atri-
al fibrillation was identified as an independent risk

factor (OR 1.28, 95%CI 1.06-1.55, p-value = 0.01)."
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Our study showed less diabetes mellitus in wake-up
stroke (88.2% vs 29%, p-value =0.044), but
comparable atrial fibrillation (20.6% vs 22.5%,
p-value =0.788). There was no significant difference
between non-wake-up and wake-up stroke in
stroke subtypes.

Time from the stroke onset to intravenous
alteplase treatment is crucial in defining who may
benefit from the treatment. However, in patients
who wake up with a stroke, the onset of stroke
symptoms cannot be identified. DWI-FLAIR
mismatch by MRI or a small infarct core and a
significant amount of penumbra per protocol by
CTP are used to select patients with wake-up
stroke to receive intravenous alteplase. * *However,
in this study only 46% of patients came to hospital
within 4.5 hours after waking up and would be
deemed to benefit from having an imaging screen
to see whether they were eligible for intravenous
alteplase. Also, performing MRI in an emergency
setting was not practical in many hospitals,
and because the class of recommendation for
intravenous alteplase in patients with wake-up
stroke is Class I, intravenous alteplase has rarely
been given to patients with wake-up stroke
in Thailand. No patients with wake-up stroke
received intravenous alteplase alone in our study.

On the other hand, since 2018, MT
has been recommended for patients who have
experienced acute ischemic stroke from LVO in
the anterior circulation within 6 to 16 hours of
their last known well and who also meet other
eligibility requirements for DAWN or DEFUSE3
studies.’ This indication was recommended in
the Thai stroke guideline since 2019. CTA was
done in 217 patients with stroke onset within 16
hours who had NIHSS of at least 6 and FAST-
ED of at least 4, which was able to detect LVO
in 86% in non-wake-up and 81% in wake-up

stroke cases. MT was performed in 17.8% and

J Thai Stroke Soc. Volume 24 (2), 2025

18.1% of patients with non-wake-up and wake-up
stroke, respectively. Although there was a
significant difference in the treatment between
non-wake-up and wake-up groups, as none of
the wake-up group received intravenous alteplase
alone, the proportion of favorable outcome
(mRS 0-1) at 3 months was comparable (54.1%vs
55.1%, p-value= 0.83). This might be explained
by the almost equivalent rate of MT performed in
both groups. The rate of symptomatic hemorrhagic
transformation was higher in the non-wake-up
stroke patients (5.4% vs 1.4%, p-value=0.188).
The death rate within 3 months was significantly
higher in the non-wake-up stroke group (6.8% vs
2.2%, p-value=0.037), which might be partly due
to the factors of higher proportion in bedridden
status prior to the current stroke, slightly higher
stroke severity, and a higher proportion of LAA,

CE in the non-wake-up stroke group.

Conclusion

About one-fifth of patients woke up with
stroke. Despite the unknown time of stroke onset,
this will not preclude the patients from MT. A
comparable rate of favorable outcome was found
in patients with wake-up as compared to non-

wake-up stroke.
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Case Report: Navigating the Complexities of Postoperative
Paraparesis: A Case of Transient Ischemic Attack due to
ACA stenosis following OPLL decompression
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Abstract

Ossification of the posterior longitudinal ligament (OPLL) is a condition where abnormal
bone growth occurs within the spinal ligament. While often asymptomatic, OPLL can lead
to spinal cord compression, resulting in neurological symptoms. A 66-year-old Thai man
with progressive upper extremity weakness was diagnosed with OPLL and underwent
cervical decompression surgery. Despite the surgery, the patient developed postoperative
lower extremity weakness (paraparesis). Further investigation revealed reduced blood flow
during surgery, and a subsequent CT brain scan demonstrated pre-existing bilateral anterior
cerebral artery infarction. This case highlights the complexity of managing OPLL and the

importance of a comprehensive approach involving multiple medical specialties.

Keywords: Ossification of the posterior longitudinal ligament (OPLL), Lateral Mass Screw
Fixation, Laminectomy, Postoperative Paraplegia, Anterior Cerebral Artery (ACA) Infarction
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Introduction

Ossification of the Posterior Longitudinal
Ligament (OPLL) is a condition where the spine's
posterior longitudinal ligament turns to bone.
This can narrow the spinal canal, causing nerve
compression and neurological issues. While it
often affects the neck, it can occur elsewhere in
the spine. Men are more likely to develop OPLL,
which usually appears between 40 and 60 years
old. It's more common in Asian countries than
in North America and Europe."**

Many people with OPLL have no
symptoms and the condition is found by chance.
However, when symptoms do appear, they can
include nerve pain (radiculopathy), spinal cord
compression (myelopathy), or spinal cord injury.
The underlying process involves abnormal bone
growth due to cell proliferation, leading to a
type of bone formation called endochondral
ossification. While the exact genetic role is unclear,
certain genes, such as BMP4, COL11A2, and
COLG6AT1, have been linked to familial cases of
OPLL."*’

Lateral mass screw fixation with posterior
decompression is a type of surgery used to treat
a condition called cervical spinal stenosis. This
condition happens when the spinal canal in the
neck narrows, often due to bone growth. While
this surgery can be very helpful, there are some
risks involved: Screw Problems: The screws used
to hold the spine in place can sometimes loosen
or break. They might also be placed incorrectly,
which could damage nerves. Infection: The surgical
site can get infected, either on the surface of the
skin or deeper within the body. Dural Tear: The
dura, a protective covering around the spinal
cord, can be accidentally torn during surgery.
This can lead to leakage of spinal fluid and
potential nerve damage. Neurological Issues:

After surgery, patients may experience worsening

of their pre-existing symptoms or develop
new neurological problems. Adjacent Segment
Disease: Over time, the spinal segments above
and below the fused area can become worn down,
leading to new problems in the future.**"®

In this case report, we discuss the challenges
of treating cervical myelopathy and the possible
complications after surgery. It highlights the
importance of thorough neurological exams and
appropriate imaging to manage postoperative

issues effectively.

Case report

A 66-year-old man who worked as a
durian gardener and had high blood pressure
started experiencing weakness and numbness in
his hands and legs. It began in his right hand,
making it hard to grip things, and then spread to
his legs and left hand. This made it difficult for
him to walk and do everyday tasks. He didn't
have neck pain or problems with bowel or bladder
control.

Upon neurological examination, signs of
cervical myelopathy were observed, including a
positive Hoffman's sign, inverted radial reflex, and
finger escape sign. Muscle power of myotome
level was graded IV at the C6, C8, T1, L2, and
L3 levels on both sides, while the rest was grade
V. Spastic muscle tone was present in both upper
and lower extremities. Pinprick sensation was
decreased bilaterally, more severely on the right
side. Deep tendon reflexes were exaggerated in
the lower extremities. Babinski's sign and Clonus
sign were not tested.

Further investigation through magnetic
resonance imaging (MRI) revealed cervical
spondylosis with spinal canal stenosis, spinal
cord, and nerve root compression at the C3/4
to C6/7 and L3/4 to L5/S1 levels. Abnormal

calcification, possibly ossification of the posterior
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longitudinal ligament (OPLL), was seen on computer tomography (CT) (Figure 1A, 1B).

Figure 1A. Preoperative MRI scan of cervical
spine showed cervical spondylosis with spinal
canal stenosis, spinal cord and nerve root

compression at C3/4 to C6/7 levels.

Due to the severity of the condition and
the impact on the patient's quality of life, surgery
was performed. Specifically, lateral mass
screw fixation at C3-6 with laminectomy
and posterolateral fusion was carried out.
Postoperatively, the patient experienced clinical
improvement, feeling increased strength in both
hands and legs. Analgesics and intravenous fluids
were prescribed. (Figure 2)

However, on the night following surgery,
the patient complained of weakness in all
extremities and difficulty with defecation.
Neurological examination revealed muscle
weakness graded at 0/5 in both lower extremities,
the right C7-T1 level, and the left C8-T1 level.
Muscle power was graded III in the left C7 level.

The remaining upper extremities demonstrated

Figure 1B. The CT cervical spine lateral view
shows cervical spondylosis and OPLL C5-6 that

compress the spinal canal.

muscle power graded IV. The bulbocavernosus
reflex was intact, and lower extremity muscle tone
was spastic. “Pinprick sensation was decreased
from the umbilical level to both lower legs, which
was more severe on the right side. It was noted
that sensory deficit is improved in comparison
with pre-operative evaluation. There was no fever

or hypotension.
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Figure 2. Plain film of AP, Lateral cervical spine views after surgery with lateral mass screws C3-6

fixation and decompression.

A non-contrast computed tomography acute large territory infarction or intracranial
(CT) scan of the brain revealed old bilateral frontal ~ hemorrhage. (Figure 3)

lobe infarcts with diffuse brain atrophy but no

Figure 3. CT scan of brain at postoperative day 1 showed old infarction at bilateral frontal lobes

without acute large territory infarction or intracranial hemorrhage.

Further investigations using magnetic  cerebellar hemisphere, and chronic lacunar
resonance angiography (MRA) showed agenesis  infarction in the left thalamus. (Figure 4)
of the A1 segment of the left anterior cerebral
artery, along with short segmental stenosis at the
basilar artery, M2 segment of bilateral middle
cerebral arteries, A1 segment of the right anterior
cerebral artery, and C5 segment of bilateral internal
carotid arteries. Additionally, chronic infarctions

were present in bilateral frontal lobes, the left

J Thai Stroke Soc. Volume 24 (2), 2025



Figure 4. MRA of brain and carotid arteries at postoperative day 2 showed multiple vascular stenoses

with chronic infarcts in bilateral frontal lobes.

The neurologist concluded that the patient
experienced bilateral anterior cerebral artery
(ACA) territory infarction due to a low-flow
state following the surgery. To address this,
intravenous dopamine was administered to maintain

systolic blood pressure above 120 mmHg and

heart rate above 50 beats per minute, leading to
gradual improvement in weakness. Furthermore,
an MRI of the whole spine was performed to
rule out postoperative spinal injury or infarction,
which did not reveal any new infarct or lesions.

(Figure 5)

Figure 5. MRI of cervical spine at postoperative day 6 showed bilateral laminectomy with granulation

tissue at surgical bed with old spinal canal stenosis at C3/4 to C6/7 levels.

J Thai Stroke Soc. Volume 24 (2), 2025
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By postoperative day 14-17, prior to referral
back to the primary care hospital for physical
therapy, the patient's muscle power had
improved to grade IV in the upper extremities and
grade I in the lower extremities. The patient was
prescribed home medication with aspirin 300 mg
and clopidogrel 75 mg daily. Intracranial Large
Vessel Atherosclerosis and Right A1 Stenosis:
A 90-Day Follow-Up.Intracranial large vessel
atherosclerosis (ILVA) is a common cause of
ischemic stroke. The right A1 segment is a
particularly vulnerable site for atherosclerosis,
and stenosis of this segment can lead to cerebral
ischemia and infarction. In a recent study,
researchers followed 90 patients with ILVA
and right A1 stenosis for a period of 90 days.
They found that the risk of ischemic stroke was
significantly higher in patients with right Af
stenosis than in patients without this condition.
The risk of stroke was also higher in patients with
more severe stenosis. The researchers also found
that the risk of stroke was higher in patients with
other risk factors for ischemic stroke, such as
hypertension, diabetes, and smoking. However,
even after controlling for these risk factors, the
risk of stroke was still significantly higher in
patients with right A1 stenosis. These findings
suggest that right A1 stenosis is an important
risk factor for ischemic stroke. Patients with this
condition should be treated aggressively with

medical therapy to reduce their risk of stroke.” ™

Discussion

The surgical treatment of OPLL is a
challenging procedure that requires a high level
of specialists' experience. Therefore, many
postoperative complications have been reported,
varying from 5.2% to 57.6%, with neurological deficits
being one of the most common complications.’

In previous studies, neurological problems such

J Thai Stroke Soc. Volume 24 (2), 2025

as paraplegia have occurred after spinal surgery
at rates of approximately 2.17% and 1.11% in the
anterior and posterior approach groups, respectively.’
Despite insufficient research, some experts have
proposed that paralysis may occur as a sequela
of disproportionate spinal cord decompression,
especially in most cases of OPLL with large
and asymmetrical compression.6 Moreover,
certain research has shown that posterior
approach surgeries, which involve laminotomy
and laminectomy with fusion, tend to result in
fewer postoperative complications or morbidities
compared to anterior approaches.® latrogenic
spinal cord injury, while rare, is a significant
concern following cervical spine surgery, with
reported rates from 0.0% to 0.24%. These injuries
can result in a broad spectrum of clinical
outcomes, ranging from mild motor or sensory
impairment to complete quadriplegia, involving
the loss of sensation and control over bowel and
bladder functions.?

In this case, the patient presented with
quadriparesis following surgery, with greater
weakness in the legs compared to the arms.
Potential pathophysiological causes include spinal
cord involvement or bilateral precentral gyrus
lesions.

Notably, the patient's sensory symptoms,
such as numbness, did not worsen postoperatively.
Instead, there was a progressive increase in
weakness. If the spinal cord were the primary
site of pathology (e.g., cord ischemia, intraspinal
hematoma), one would expect a concomitant
worsening of both motor and sensory function.
In contrast, lesions confined to the bilateral
precentral gyrus can selectively produce motor
weakness without sensory deficits.

Therefore, the observed pattern of motor
weakness without corresponding sensory changes

is more suggestive of a lesion involving the




bilateral precentral lobule. The patient had a
pre-existing old infarction. Due to the repeat CT
brain being performed shortly after the event,
new pathological findings from a recent infarction
might not be discernible. Furthermore, even if a
new infarction did occur, if it was superimposed
on the location of the old infarction, it would
likely be indistinguishable on CT brain imaging.
Brain MRI revealed no acute infarction,
supporting a diagnosis of transient ischemic attack
(TTA). Cerebral angiography demonstrated agenesis
of the A1 segment of the left anterior cerebral
artery (ACA) and short segmental stenosis in the
basilar artery, bilateral M2 segments of the middle
cerebral arteries, the right A1 segment of the
ACA, and bilateral C5 segments of the internal
carotid arteries. The MRA findings indicated that
the left ACA, from the A2 segment onwards,
received collateral blood supply from the right
ACA due to the agenesis of the left A1 segment. The
combination of stenosis in the right A1 segment
of the ACA and reduced blood flow secondary to
hemodynamic changes likely resulted in a clinical
presentation mimicking bilateral ACA stenosis.
Beyond spinal injuries, intracranial lesions
must be considered in cases of postoperative
paraparesis. Perioperative stroke, occurring in
0.01% to 1.0% of spinal surgeries,8 can mimic
other complications, delaying diagnosis. In our
patient, suspected parasagittal motor cortex
involvement and the sudden onset of paraparesis,
typically associated with anterior cerebral artery
(ACA) involvement, prompted brain imaging.
Neuroimaging revealed chronic ACA territory
infarction with bilateral A1 segment stenosis. While
no acute infarction was evident, perioperative
hemodynamic fluctuations could have induced "low-
flow" in this vulnerable patient with pre-existing
vascular compromise. The patient exhibited

bilateral anterior cerebral artery (ACA) infarction,

attributed to right A1 segment stenosis in
conjunction with left A1 segment agenesis.
Consequently, a low flow state precipitated bilateral
infarction, with the right A1 segment being particularly
susceptible to hypoperfusion. This occurred
independently of massive blood loss or a state
of shock. Following neurological consultation,
paraparesis was attributed to reduced cerebral blood
flow superimposed on chronic ACA infarction.
This case underscores the multifaceted nature
of postoperative paraplegia, emphasizing the
crucial need to evaluate both spinal and intracranial

factors in assessing postoperative complications.

Conclusion

This case underscores the importance of a
systematic approach to diagnosing and managing
postoperative complications. Rather than assuming
the most common cause, like surgical injury,
clinicians should conduct thorough clinical and
physical exams to investigate new problems
that may arise after surgery. Additionally, our
case highlights the value of interdisciplinary
collaboration in improving diagnosis accuracy and

patient outcomes.
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n1san®n “Intravenous Tenecteplase
before Thrombectomy in Stroke” BRIDGE-TNK
Trial Investigators NiaAuWlwss1s N Engl J Med

A3 1. aaIvayanug1uYeIL L

£025;393:139-50. LijaLfaung AN W.A.2568 M3
Fnuiivilu 39 Tsswenunaluuszine@u wuy Open
label luﬁﬂaalmla\ﬂn@Lﬁa@ﬁﬁmamﬁammﬂqu@
Funazormmalu 4.5 5l TaowSouifiouswia
milWenasneauiian (intravenous Tenecteplase)
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(endovascular thrombectomy) 9M%43% 278 318 11U
myanauiiealaslfmosunaoaideaiissatng
1887 WU 272 T8 Namsﬁﬂmwuﬁagaﬁugm

AINTI9N 1.

Tenecteplase plus Thrombectomy Alone

Thrombectomy (N = 278) (N = 272)
818 Median age (IQR) — yr 70 (60-77) 70 (63-76)
VAT (%) 161 (57.9) 159 (58.5)
mm@‘nadauaammaa@
Large-artery atherosclerosis 82 (29.5) 85 (31.2)
Cardioembolism 172 (61.9) 163 (59.9)
mumimaamﬁa@ﬁq@ﬁu
Internal carotid artery 77 (27.7) 87 (32.0)
Middle cerebral artery
First segment 154 (55.4) 145 (53.3)
Second segment 18 (6.5) 20 (7.4)
Vertebrobasilar artery 29 (10.4) 20 (7.4)
ASPECTS 8 (6-9) 8 (6-9)
NIHSS 16 (12—20) 16 (12-20)
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;gih ﬂlumj&l Tenecteplase—thrombectomy
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v ld 1 1 L o Q aAa
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(unadjusted risk ratio, 1.20; 95% confidence interval,
1.01 to 1.43; P = 0.04) WRAWSVEIMTINHINARHN
mRS 190 Ju FaLn 1.

gilﬁ' 1. WAAVNAAWDYBINITINBHINIIAARA MRS 71 90 T4

Modified Rankin Scale Score

0 1 2 W3 H4 HS5 N6
No symptoms = = Death
Tenecteplase plus :

Thrombectomy 19.8 15 18.0 112 86 5.0 223

(N=278)
Thrombectomy

Alone 16.5 114 16.2 17.6 1529 5.1 19.9
(N=272)
I I I I I I I I I 1
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#3afi 90 74 lungu Tenecteplase—thrombectomy
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Death within 90 Days

Adjusted hazard ratio, 1.17 (95% Cl, 0.81-1.69); P=0.39
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AHAIASA EUIDELINE

2021 Guideline for the Prevention of Stroke
in Patients With Stroke and Transient Ischemic
Attack

A Guideline From the American Heart Association/American Stroke Association

5.1.1. Intracranial Large Artery Atherosclerosis

Recommendations for Intracranial Large Artery Atherosclerosis
Referenced studies that support recommendations are summarized in
online d

Recommendations

Antithrombotic Therapy

4. In patients with stroke or TIA attributable to
50% to 99% stenosis of a major intracranial
artery, the addition of cilostazol 200 mg/day
to aspirin or clopidogrel might be considered
to reduce recurrent stroke risk.341-344
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(Vliﬁ U cardiogenic cerebral embolism)
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PLETAAL®SR Capsule PRESCRIBING INFORMATION:
ACTIVE INGREDIENT: One capsule contains 100 mg of cilostazol. INDICATION: 1.Treatment of ischemic symptoms, including ulceration, pain, and coldness of the extremities, in
chronic arterial occlusion 2.Prevention of recurrence of cerebral infarction (excluding cardiogenic cerebral embolism). CONTRAINDICATION: Patients with congestive heart failure
(Condition may be worsened). IMPORTANT PRECAUTION: Taking cilostazol with meal has been shown to increase the plasma concentrations of cilostazol, which may be associated
with an increased incidence of adverse reactions. DOSAGE AND ADMINISTRATION: The usual adult dose of PLETAAL is 200 mg of cilostazol, once daily, by the oral route. This drug is
taken on an empty stomach without food. ADVERSE REACTIONS: headache/dull headache, tachycardia, palpitation, abdominal pain, diarrhoea, nausea/vomiting, dizziness. DRUG
INTERACTION: erythromycin, ketoconazole, diltiazemhydrochloride, grapefruit juice. PACKAGING: Blister of 10 capsules (press-through packages), 3 blisters per box.
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